Abstract. In order to study the effects of different amount of nitrogen, phosphorus, potassium and all the fertilization ratio on sweet corn yield，"3414" design theory was applied to set sweet corn fertilizer efficiency test in Wuhan city modern agricultural experiment and demonstration garden. Result showed that the yield of sweet corn was significantly affected by different amounts of fertilizer and different fertilization ratio. The yield of treatment7 (N2P3K2) was the highest, reaching 13477.5 kg/hm2，when that of no fertilizer (N0P0K0) treatment was 10870.5 kg/hm2. The difference of yield was significant. Compared with the different dosage of nitrogen and phosphorus and potassium, it found that while the other two fertilizes kept unchanged only increased a single use of another fertilizer, the sweet corn yields increased with the fertilizer at first and then decreased when continued to improve the amount of the fertilizer treatments. Results showed that the treatment of no potassium had a notable effect on sweet corn yield. Contrasted with the nutrients deficiency no phosphorus treatment had less effect on sweet corn yield and no nitrogen treatment had minimal effect on sweet corn yield. Potassium fertilizer is the key factors. It should be consideration of the reasonable application of fertilizer in fields.
Introduction
The growth of sweet corn is large and the growth speed is fast. Therefore, the growth and development of sweet corn needs a large amount of nutrient absorption, and the intensity of nutrient supply is also high. The serious problems such as nitrogen, phosphorus, potassium fertilizer use rate and unreasonable ratio and the decrease of nutrient use efficiency are the important reasons for low yield and instability of maize [1] . In recent years, a large number of "3414" field fertilizer efficiency data has been accumulated in different agricultural ecological areas [2] [3] [4] [5] . The application of "3414" field experiments to study the amount of fertilizer and fertilizer proportion of sweet corn is less reported [6] . In this study, the "3414" field experiment was conducted to study the amount of fertilizer and fertilizer rate in sweet corn cultivation, In order to improve fertilizer utilization, reduce farmers' input, increase economic benefits and protect the ecological environment.
Materials and Methods

Experimental design
Experiment treatment repeat 3 times. Plot area is 20 m 2 . Plot is Random block arrangement. The experiment is arranged in Wuhan modern agricultural experiment demonstration garden. The varieties of tested crops were sweet and waxy. Sowing time: July 20, 2015. Harvest time: October 8th，2015. P, K all base application, N 60% base application, 40% Top-dressing. 
Results and Analysis
Effects of different fertilization on yield of sweet corn
The result showed that the yield of sweet corn was significantly affected by different amounts of fertilizer and different amounts (Tab. 2). Except for treatment 8, other treatments increased yield compared with non fertilization (treatment 1). Treatment 7 produced the highest yield of 13477.5 kg/hm 2 , followed by treatment 9 was 13171.5kg/hm 
F=42.9649
※ 。The results showed that the yield of 14 treatments had significant difference. The application of N, P and K increased the yield of sweet corn significantly. By using the above mentioned fertilizer effect model, the best yield is Y=12367.5kg/hm 2 .
The single factor effect analysis is used to obtain the yield of each factor under different levels through the main effect model. When the two factors are zero, a single factor effect model is obtained:
y=742 From the coefficient of the first term, the influence on yield is K> N > P. From the two item, the absolute value is P >K >N. The treatments of nitrogen, phosphorus and potassium showed that corn yield increased first and then decreased with the increase of fertilizer amount. Combining the relative yield of N, P and K, we can see that potassium fertilizer is the key control factor in the production of sweet corn, followed by nitrogen fertilizer. Note: the capital letters indicate the significant difference at1% level.
Effects of lack of fertilizer on yield of sweet corn
Treatment 1, treatment 2, treatment 4, treatment 6, treatment 8 are no fertilizer plot, nitrogen deficiency plot, phosphorus deficiency plot, the best fertilization plot, potassium deficiency plot respectively. Soil fertility contribution rate = yield of no fertilizer plot÷ yield of optimum fertilization plot × 100%. By Table 2 , it can be calculated that the land fertility contribution rate is 87.16%. It shows that the contribution rate of fertilizer to yield is only 12.84% at the local fertility level. The results showed that soil fertility was higher, and the yield increasing effect of fertilization is low. Relative yield = yield of deficit plot ÷ yield of optimum fertilization plot × 100%. The relative yield of nitrogen deficiency (treatment 2) is 90.37%. It shows that the contribution rate of nitrogen fertilizer to yield was 9.63% under local fertility level. The relative yield of P deficiency (treatment 4) is 100.80%, It shows that the contribution of P fertilizer to yield is weak under local fertility level. The relative yield of potassium deficiency (treatment 8) was 86.46%. The contribution rate of potassium fertilizer to yield was 13.54% under local fertility level. This shows that under the experimental conditions, the three elements of nitrogen, phosphorus and potassium have the most obvious effect of potassium production, the yield increasing effect of nitrogen was the second, but the yield increasing effect of phosphorus was not significant (Fig.1) . Potassium fertilizer is the key factor to determine the yield of local sweet corn. FIGURE 1. Effects of lack of fertilizer on yield of sweet corn
Results and Discussion
Based on the regression analysis of yield and fertilizer amount of sweet corn, the two times fertilizer effect function of nitrogen, phosphorus and potassium three variable: was established: y=730.19+14.65N-0.81N2-13.67P+30.08P2+17.78K-15.92K2-5.90NP+3.85NK+11.21PK(R=0.84) .The optimum application amount of nitrogen, phosphorus and potassium fertilizer were156 kg/hm2, 12 kg/hm2 and 30 kg/hm2 respectively when the yield of sweet corn was 12367.5 kg/hm 2 in this region. The fertilizer amount of nitrogen, phosphorus and potassium was lower than that in Guangzhou city [6] . This may be because the experimentation area has higher soil fertility.
Research shows that the contribution rate of soil fertility was 87.16%, the contribution rate of fertilizer to yield is only 12.84%. It shows that sweet corn yield had a greater dependence on soil basal fertility. At the local fertility level, the contribution rates of nitrogen, phosphorus and potassium fertilizer to yield were 9.63%, -0.80%, 13.54%, respectively. Therefore, potassium fertilizer plays a decisive role in sweet corn yield under this soil fertility level. The soil phosphorus supplying capacity was higher in the experimental soil. Excessive application of phosphate fertilizer will lead to negative returns. This is consistent with the trend of the test results in Guangdong [6] . The soil in sweet corn area of Guangdong is relatively deficient in nitrogen and potassium, but the content of phosphorus is relatively high. The fertilization efficiency of sweet corn in Guangdong is higher. The results of field experiments showed that the order of the effects of lack of fertilizer on the yield of maize was K>N>P. In the 3 fertilizers of nitrogen, phosphorus and potassium, the 2 fertilizers remain unchanged, the yield of maize increased first and then decreased with the increase of fertilizer use. This result is consistent with the results of the study of common maize in Shanxi [7] . In order to improve the economic returns of farmers, fertilizer should be used reasonably in production.
